. On Table S2 . Dissociative half-lives for PMPCs with metallo-β-lactamases Dissociative t1/2 = 2 / k-0 (min) MBL 3a 3b 3c IMP-1 22 ± 2.5 23 ± 1.3 25 ± 9.4 NDM-1 9.5 ± 0.9 8.3 ± 1.0 9.1 ± 0.4 VIM-2 7.7 ± 0.3 6.1 ± 0.2 13 ± 2.3 L1 11 ± 1.9 18 ± 3.3 17 ± 2.8 The percent substrate consumed is included to confirm that the observed curvature is not due to substrate depletion. The existence of two linear segments is consistent with time-dependent inhibition as described by Morrison and Walsh. 1 In principle the initial rates and steady state rates and 1/ka might be extracted from such plots graphically but we have carried out the analysis by means of a non-linear regression of all progress curves shown in Figure 2 
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General Synthetic Experimental
PMPC-1 (3a) was prepared as previously reported.
2 Reagents were purchased from Sigma- 
Ethyl 6-formylpicolinate
To dry CH2Cl2 (25 mL) cooled to −45 °C (acetone-dry ice) was added oxalyl chloride (4.656 mL, 55.03 mmol, 1.67 equiv.). DMSO (5.78 mL) was added over 15 min., followed by the addition over 18 min. of a solution of ethyl 6-hydroxymethyl-2-picolinate (5.9704 g, 32.95 mmol, 1 equiv.) in CH2Cl2 (20 mL), prepared as previously described. 1 Triethylamine (20.897 mL, 149.93 mmol, 4.55 equiv.) was added over 8 min. and the reaction was stirred for a further 35 min., allowed to warm to RT, and then 50 mL of 0.1 M sodium phosphate buffer (pH 7)
was added. The organic phase was partitioned, dried (Na2SO4), and concentrated in vacuo to
give a brown-gold oil that was purified by chromatography on 230-400 mesh silica, eluting with a stepwise gradient of hexane to 25:75 EtOAc:hexanes to give 3.124 g (53%) of product.
Spectral data were in agreement with previously published reports. 
S14
Ethyl 6-((diethoxyphosphoryl)(hydroxy)methyl)picolinate
To ethyl 6-formylpicolinate (223.6 mg, 1.25 mmol, 1 equiv.), dissolved in benzene (3 mL) and stirred at RT, was added diethyl phosphite (160. 
S15
Ethyl (E)-6-((benzylimino)methyl)picolinate
To a solution of ethyl 6-formylpicolinate (880 mg, 4.91 mmol, 1 equiv.) in benzene (40 mL) was added 7.57 g of MgSO4 and benzylamine (0.65 mL, 637.7 mg, 5.95 mmol, 1.21 equiv.), and the mixture was stirred and set aside for several days at RT. The mixture was filtered and concentrated, and was used directly in the subsequent step without purification. 1 
Ethyl 6-((benzylamino)(bis(benzyloxy)phosphoryl)methyl)picolinate
To ethyl 6-((benzylimino)methyl)picolinate (1.132 g, 4.22 mmol, 1 equiv.), dissolved in toluene (16 mL) and stirred at RT, was added dibenzyl phosphite (1.1 mL, 1.306 mL, 4.98 mmol, 1.18 equiv.) and the mixture was heated to 95 °C overnight. The reaction mixture was concentrated in vacuo and purified by silica gel chromatography, eluting with 50:50
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To ethyl 6-((benzylamino)(bis(benzyloxy)phosphoryl)methyl)picolinate (110.0 mg, 0.207 mmol, 1 equiv.) dissolved in CH2Cl2 (2 mL) was added Et3N (30.3 µL, 0.218 mmol, 1.05 eq.), followed by 2-thiophenecarbonyl chloride (23.3 µL, 31.9 mg, 0.218 mmol, 1.05 eq.), and the reaction was stirred at RT overnight. The reaction solution was concentrated to give an offwhite solid that was dissolved in EtOAc (3 mL) and washed with satd. aq. NH4Cl (2 mL). The aqueous phase was extracted with EtOAc (3 × 2 mL), and the combined EtOAc portions were dried (Na2SO4) and concentrated in vacuo. The crude product was isolated by silica gel chromatography (230-400 mesh) to give the title compound as a thick oil. Pd), and the mixture was suspended and stirred in MeOH (4 mL) which had been sparged with Ar. The reaction vessel was fitted with a Teflon T-valve and to the two outlets were attached an aspirator vacuum line and a H2-filled balloon. The valve was manipulated to successively evacuate the reaction gas space and fill it with H2 through three cycles, after which the reaction was continuously open to the H2 balloon. The reaction mixture was stirred at RT for 2 hrs., filtered through celite with MeOH rinsing, and concentrated in vacuo to give at first a thick yellow oil which later became a foam under high vacuum. The crude product (quant. weight S17 recovery) was used directly in the following reaction. 1 
6-((N-
